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The industrial economies of ‘scale’ and ‘scope’ are being 
transformed into digital economies of ‘depth’ and 
‘coordination’. This is being facilitated by dramatic 
improvements in the Information and Communication 
Technologies (ICTs). The main strength for the efficiency 
of networked operations is derived from the ability to 
integrate disparate computer systems, creating 
seamlessly integrated networks. This ‘ubiquity’ depends 
for most part on the ‘capability of systems talking to each 
other’; referred to otherwise as ‘Integration’. The notion 
of ‘Integration’ is easy to talk about, but hard to 
implement in Information Systems (IS). This paper will 
identify some of the challenges faced by IS professionals 
when it comes to integrating services to create flexible 
business processes and deliver Just in Time (JIT) e-
Business. e-Government as an application will be used to 
demonstrate how governments all over the world are 
using ‘Integrated Service Delivery’ (ISD) to enhance the 
quality of service provision to the citizens and how 
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If the industrial era was characterised by of economies of 
‘scale’ and ‘scope’, today’s digital era is characterised by 
economies of ‘depth’ and ‘coordination’. The industrial 
economy worked under the principles of ‘engineering 
model’, associated with manufacturing wherein the 
definition of a product and specifications are fixed in 
advance of production, and technology is applied to 
make a finished product that conforms as closely as 
possible to the specifications at the least cost. In contrast, 
the digital economy works on the principles of 
‘interpretive model’, associated with services where 
workers first develop an initial understanding of 
customer needs or the needs of the situation, then 
translate that understanding into the service provided – 
examples include, a holiday package, an insurance 
policy, an advertising campaign etc. When workers 
improve their skills in interpreting and responding to 
specific needs, economies of depth result. When two or 
more people mutually adjust their efforts in order to 
define and achieve a common goal, economies of 
coordination result. Economies of depth and 
coordination are the principal means of improving 
performance in much of the service sector and this is 
being facilitated by dramatic improvements in the 
Information and Communication Technologies (ICTs).  
 
The main strength for the efficiency of networked 
operations is derived from the ability to integrate 
disparate computer systems, creating seamlessly 
integrated networks. In many economies, the various 
infrastructure elements of transportation, electric 
power, financial institutions, communication systems, 
oil and gas supply, are increasingly linked and 
automated. These complex operating systems are no 
longer independent entities; together they form a vast, 
vital and vulnerable system of systems, vulnerable to 
physical and electronic disruptions. ‘Infrastructure 
surety’ including safety, security, reliability, integrity 
and authentication and protection and operational 
assurance needed for the nation’s critical infrastructure 
assumes significance in this context.  
 
2.0 THE ROLE OF INFORMATION 
INFRASTRUCTURE 
 
More than ever before, customers are now demanding 
enhanced quality of services and customer service is 
the key to maintaining competitiveness. Dramatic 
improvements in ICTs are driving the trend towards 
Information Systems applications, which are customer-
centric, the main example being electronic Customer 
Relationship Management (e-CRM). Information 
systems are expected to be operating in real-time mode 
all the time, to have high performance and be scalable, 
reliable, and secure. The ability of organizations to be 
flexible and agile fall squarely on Information 
Technology used to support business processes and 
there is appreciation for the fact that the less structured 
the task, the more flexible the Information System has 
to be. There is also common agreement in the role of 
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Information Technology to be proactive rather than 
reactive in supporting business requirements.  
 
The critical infrastructure elements linked together create 
a whole new way of looking at ‘business continuity’. The 
notion of ‘business continuity’ in business and within 
government has changed from the 9am –5pm Monday to 
Friday to 24x7x365 – up and running all the time. The 
‘ubiquitous’ – always-on e-Business infrastructure and 
universally available networks enable businesses to be in 
operation whenever customers want to transact with the 
businesses. Sustainable success and survivability of 
businesses depend on a reliable and a robust operating 
infrastructure that accommodates front-line security 
threats and back-end vulnerabilities. The processes that 
deliver the services and products that support business 
goals are to be tightly integrated with the infrastructure 
for optimal results. e-Services are delivered across an 
environment that must integrate internal, customer, 
supplier and internet infrastructure.  
 
The most distinctive impact of e-Business is on how 
organizations are using it to optimize and extend their 
internal resources through external electronic 
relationships (Keen, 2004) so as to maintain competitive 
advantage. The notion of ‘extended enterprises’ also give 
partners, suppliers, customers, employees and even 
hackers increased access to corporate IT infrastructure. 
This also generates organizational and system-related 
interdependencies that fall outside of a company’s 
control – from Internet Service Providers (ISPs), to 
telecommunications providers, to millions of network 
users. One of the other major management challenges is 
the internet itself with its heterogeneous mix of devices, 




Integration (from the Latin word integer, meaning whole 
or entire) generally means combining parts so that they 
work together or form a whole. In information systems, 
we constantly hear about ‘integration’. Defined simply, it 
is about the ‘capability of systems talking to each other’. 
Integration is one of the more critical areas for evolution 
of Information Systems, enabling evolutionary rather 
than static approach to IT organization. Siloed 
applications within organizations increase the levels of 
application chaos. As the level of automation within 
enterprises increase, so does the significance of 
integration. Today’s enterprises being ‘extended 
enterprises’; the issues of integration should address how 
the inter-organizational information systems are linked 
together. Most organizations depend on hundreds of 
highly specialized applications, which offer mission-
critical solutions that must be tightly integrated for 
optimum performance. It is the responsibility of Chief 
Integration Officers (CIOs) to find ways to connect these 
internal ‘silos’ and build inter-enterprise links. 
 
The most sought-after technology for integration is 
‘middleware technologies’ that help to integrate 
businesses end-to-end. They help to build upon existing 
systems and create a responsive environment where 
employees, partners, vendors, and customers can work 
together. Middleware technologies also help share data 
across platforms, and deliver parts, products and smart 
marketing strategies on demand and are based on open 
standards for maximum flexibility, speed and agility.  
 
Organizations need to integrate data and content among 
legacy, packaged and custom applications resulting in 
the need for Enterprise Application Integration (EAI), 
which includes plans, methods, and tools aimed at 
modernizing, consolidating, and coordinating the IS 
applications in an enterprise. EAI involves developing 
a revised view of an enterprise's business and its 
applications, seeing how existing legacy applications fit 
into the new view, and devising ways to migrate to a 
new set of applications that exploit the Internet 
technologies. Many EAI vendors on the market advise 
clients to become just-in-time e-Businesses by 
integrating their business processes end-to-end across 
the company and with key partners, suppliers and 
customers to enable them to respond with speed to 
customer demands, market opportunities or external 
threats. 
 
The other element that holds the key to business 
competitiveness is Enterprise Architecture (EA) 
defined as a process that expresses the enterprise’s key 
business, information, application, and technology 
strategies and their impact on business functions and 
processes (META Group, 2004). EA could be seen as a 
master plan aimed at reaching an improved state for IT, 
spanning the entire organization. The goal of EA is to 
link business and technical strategy and it is an ongoing 
strategic planning process and organizations having 
dis -integrated legacy environment need to move into an 
architected enterprise environment. 
 
Organizations are using Enterprise Information Portals 
(EIPs) to bring order to data chaos. EIPs provide 
management, aggregation, organization, and searching 
of structured and unstructured information. They 
provide a platform for integrating applications, 
document systems, databases, real-time information 
inputs, reports, events, news etc. to a variety of users 
enabling highly personalized view of pertinent 
information. The Just-in-Time e-Business 
functionalities and The Integrated Service Delivery 
(ISD) emerging in e-government applications are 
examples of integrated solutions. 
 
4.0  e-GOVERNMENT AS AN EXAMPLE 
OF INTEGRATED SERVICE 
PROVISION 
 
The overly bureaucratic arrangements and the 
subsequent red tape within government agencies have 
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always come under criticism. The hierarchical and 
bureaucratic Weberian model has been found incapable 
of dealing with the chaos and turmoil created by the 
networked society. Organizational paradigm is shifting 
from the vertical stovepipes of Weberian bureaucracy to 
complex chaotic and dynamic behaviour. The 
organizational values are undergoing changes “from 
hierarchy, tradition and obedience to bounded instability, 
interorganizational cross-industry integration, 
interorganizational alliances and networking in the 
transition from industrial society to information society 
and from government to e-government” (Peristeras et. al, 
2004). 
 
e-Government is a natural and inevitable transition from 
e-commerce (as the governmental counterpart to e-
business) and the effectiveness of e-Government lies on 
how far the bureaucratic system responds to the 
possibilities opened up by governing using internet 
technologies. The goal for e-Government now is to tailor 
service delivery to meet citizens’ needs, as opposed to 
approaching from the government side (Accenture, 
2003). Unlike the physical set up of a government office 
responsible for providing a series of services on a 
specific activity (tax returns/building permit/social 
welfare benefits) a single point of internet access 
(government portal) can integrate several services into a 
single window. In a sophisticated government portal, the 
user would get easy access to information and services 
from a single point of access, circumventing the complex 
array of departments. The design of the portal would 
focus on customers' needs rather than on the 
organizational structure of government agencies 
reflecting “…the bottom-up reality of citizens’ and 
businesses’ contacts with government” (Europa, 2001). 
Analogous to e-commerce, which allows businesses to 
transact with each other more efficiently (B2B) and 
brings customers closer to businesses (B2C), e-
government aims to make the interaction between 
government and citizens (G2C), government and 
business enterprises (G2B), and interagency relationships 
(G2G) more friendly, convenient, transparent, and 
inexpensive (World Bank, 2005). 
 
Analyzing e-Government as a paradigm shift, Peristeras 
and others propose a four level schema reflecting the 
evolutionary phases of impact of IT on private and public 
sector organizations (Peristeras et. al, 2004). According 
to the authors, the transition begins with islands of 
automation. The automation of small processes has only 
a small impact on organizational change. In the second 
phase of automated process chains, reengineering using 
IT begins. In both these phases, the authors argue that 
legacy system remains ‘vertical, closed and introvert’. In 
the third phase of reengineering through IT, while the 
organizations produce the same products and provide 
same services, innovation affects internal structure, 
functions and information flows. The authors argue that 
Total Reinvention, the fourth stage we are experiencing 
now, led by internet technologies results in merging of 
ICTs and leads to interorganizational collaboration and 
integration. The fourth phase makes the existing 
organizational paradigms like ‘scientific management’ 
(Taylor and Fayol) and ‘bounded rationality’ (Simon), 
among others obsolete due to the ‘newfound internal 
organizational complexity and the interaction with a 
constantly changing world’ (Peristeras et. al, 2004). 
 
One of the clearly identifiable indicators of user-
friendliness of an e-Government portal is the presence 
of life events approach, at times, centered on life 
phases (childhood, adult life, and retirement, for 
example). The life events approach re-categorizes 
governmental role from the point of view of the citizen, 
reflecting users' as against authorities' needs, 
facilitating easy information retrieval and access to 
service. The structure of bureaucracy is demystified, 
and several services by different government 
departments, in relation to a life event (for example, 
birth, building a house) are integrated into one key 
point of access, resulting in better, quicker service and 
greater customer satisfaction. 
 
What is the role played by Knowledge Management to 
facilitate this integration? Knowledge Management 
process consists of four key areas of ‘knowledge 
identification and capture’, ‘knowledge sharing’, 
‘knowledge application’ and ‘knowledge creation’. As 
is obvious, there is tremendous need for e-Government 
applications to better share information and knowledge 
within and across various government agencies. The 
various Knowledge Management tools help capture, 
share and leverage the knowledge across different 
government departments. This would help dismantle 
the functional silos created by large bureaucratic 




Real-time information flow is critical to the 
organizations’ ability to be flexible, agile and 
competitive. While achieving the ideal of real-time 
information is challenging from a technological and 
managerial point of view, real-time information flow 
requires integration of Enterprise Resource Planning 
(ERP), Customer Relationship Management (CRM) 
and Supply Chain Management (SCM) systems. 
Maintaining sustainable competitive edge is a hard 
game and having real-time access to demand and 
supply statistics is a pre-requisite to win the game. This 
is more critical than ever as organizations adopt new 
technologies and increase their pace of innovation, 
triggering an industry-wide shift to shorter 
development cycles and more rapid new product 
introductions.i 
 
Electronic Data Interchange (EDI) as a traditional 
approach to integration offered a wide range of 
benefits, but did not manage to fully automate and 
integrate business processes. Then ERP solutions 
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emerged with the promise of piecing together disparate 
systems. ERP did overcome significant integration 
problems, but failed to support inter and intra-
organizational integration. The next logical step is EAI 
and Themistocleous argues EAI has emerged to address 
intra and inter-organizational integration in a more 
flexible and maintainable way (Themistocleous, 2004). 
 
The need for strategic alignment between business and IT 
has long been recognised; but the traditional alignment 
approach of setting business strategy first and then 
determining how technology could be risky. According 
to IBM, higher returns can be achieved through a higher 
degree of strategic alignment – the fusion of business and 
IT (IBM, 2002). There is considerable discussion in the 
industry circles on how best to achieve ‘On-Demand 
Computing’ and Enterprise Management Associates has 
identified four phases for IT evolution – ‘active’, 
‘efficient’, ‘responsive’ and ‘business-driven’ 
infrastructure management. (Enterprise Management 
Associates, 2003). The fundamental drivers that 
influence and enable evolution across these phases are 
‘organization’, ‘process’ and ‘technology’. At the same 
time, the argument that ‘culture ii becomes the single 
dominant driver for IT evolutionary change, for which 
process and technology are fundamentally enablers and 
influencers’ (Enterprise Management Associates, 2003) 
is valid.  
 
As Aberdeen Group rightly points out, it is a popular 
misconception that middeleware technologies solve all of 
the really difficult integration problems. Many of the 
problems are not technology related – for example, 
problem definition, integration planning, identification of 
requisite skills, and correct staffing (Aberdeen Group, 
2001). While comp etitive advantage of organization 
could be measured in terms of business process 
flexibility, integration need not necessarily lead to 
flexibility. Unless integration projects are properly 
planned and implemented, they would not result in true 
flexible integration but rather in Crowe’s terms hard 
integration. Hard integration reduces, not enhances, 




Organizations with more tightly integrated Information 
Systems applications, would have more efficient and 
flexible business-critical processes. But integration is a 
complex process and enterprise integration solutions can 
be extremely difficult to implement. To keep up with the 
growth rate of e-Business applications, organizations are 
faced with the challenge of accomplishing integration at 
a very rapid pace. Be it CRM or EA, doing it ‘right’ takes 
time and involves a balancing act of taking care of 
immediate needs and those that address the changing 
requirements of the future. The same is true with 
government agencies providing integrated citizen access 
to agency services. 
 
Integration projects have to be managed differently 
than software development projects, as there are so 
many dependencies on other projects in the company 
and on external resources. Aberdeen Group estimates 
that 40% to 50% of overall integration project effort is 
spent on analysing the integration requirements and 
then designing an appropriate solution. (Aberdeen 
Group, 2001). Integration projects require far more 
management, coordination and communication than a 
stove-piped application development project.  
 
One of the other important issues that corporations 
should identify is the ease of deployment and 
efficiency of an integration solution. There should be 
extreme caution in arriving at integration solutions as 
in most organizations, e-Business infrastructure is of 
multi-vendor solutions with individual business 
requirements tailored to specific vendor offerings. The 
other attributes for integration solution assessment 
include extensibility, reusability, interoperability, cost 
effectiveness, ease of administration and industry 
acceptability (Aberdeen Group, 2001). Overall, 
integration management is about change management, 
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i Product life cycles have become as short as 4 to 12 
months for software, 12 to 24 months for computer 
hardware and consumer electronics and 18-36 months for 
large home appliances (Schilling and Vasco, 2000, cited 
in Schilling, 2005). 
ii Culture defined as a nexus of politics, skills, business 
pressures, rewards and belief systems (Enterprise 
Management Associates, 2003). 
